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BACKGROUND 

The present uppliuitiun ia a coilllliuaiiun-iii-pail uf m-peiiding U.S. Patent AppliidtkjUJ* , 
serial number 09/173,236 filed 10/15/98 entitled "Height Adjustable Chairs^idJI^btes^ the 
same inventor as the present application. That applicationjsjiiGerpSr^d herein by this reference. 
The present application also claims thebgn^ttln3er35 U.S.C. 1 19E of U.S. Provisional Patent 
Applications serialn^^ filed 07/06/98 entitled "Height Adjustable Tables", and 

sermMuxmb^^/092,699 filed 07/14/98 entitled "Tube Release Mechanism for Gas or 

j^ rnmPt'illir <2prirmr" Ky fho camp immntAf ac tfrp prpgpnt applir.fltirm. . 

Height adjustable pedestals are commonly used in chairs in the work place. The height 
adjustable pedestals which are commonly used in chairs typically use telescoping gas spring 
mechanisms which assist the user in raising the chair seat to a desirable height. Additionally, the 
gas spring mechanisms provide a locking mechanism which, until actuated, will temporarily secure 
the vertical position of the chair seat. Accordingly, the expression "actuation" refers to the 
unlocking of the spring. 
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Gas springs typically comprise a cylinder, within which a pressurized gas and a gas valve 
are disposed. A piston is also disposed within the cylinder and is extendible from the cylinder due 
to the application of pressurized gas on the piston. The actuation of the gas spring involves 
opening the gas valve by depressing a valve actuation button which is at the top of the gas spring 
cylinder. Once the button is depressed or actuated, the pressurized gas within the gas spring 
cylinder is able to move internally within the cylinder through the valve. During the time the 
spring is actuated the spring is essentially unlocked. The pressurized gas in the actuated cylinder 
is allowed to pass through the internal valve and apply a downward force on a gas spring piston 
located within the gas spring cylinder. The distal end of the piston is typically secured proximate 
to the base of the chair and for this reason, the piston cannot move downwardly. Because of this, 
the downward force on the piston results in the application of an upward force on the gas spring 
cylinder. The gas spring cylinder is attached to the chair seat support mechanism. This upward 
force results in the raising of the chair seat. Similarly, this upward force needs to be overcome by 
the user to lower the chair seat. This typically involves the actuation of the spring mechanism and 
the application of a small amount of downward force on the chair seat until the chair seat is in the 
desired vertical position. At this point, actuation of the spring mechanism is ceased and the spring 
mechanism locks the vertical position. 

Hoight adjustment io increasingly seen as a des i rab l e feature of tabloo as w e ll. Ilcighly 
adjustable pedestals using a single telescoping gas spring mechanism h^JbeeiTused in height 
adjustable tables that are typically of a type having a sm^j^ea^m table top. These height 
adjustable tables are designed as small meeting^tS6les and are of limited use in the modern 
workplace. Specifically thesej^gfifadjustable tables do not address the needs of computer users 
which desire a wojj£-d€sk which is at the proper height. These tables are not able to support the 
weight ojktfmputer equipment, nor are these tables designed to be used as a desk. The available 
Iraigfit adjustable tables which use a single gas spring also do not address the needs of disabled 

Due to perceived difficulties in using more than one telescoping spring mechanism in table 
pedestals, table manufacturers have typically used electric motors, hydraulics, or hand cranked 
mechanical lifting mechanisms in height adjustable tables. Tables using any of these three types of 
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1 lifting mechanisms have proven to be too expensive for widespread acceptance in the 

2 marketplace. Tables using hydraulic lifting mechanisms and motor actuated lifting mechanisms 

3 also have the disadvantage of extremely high weight which limits their use in modern dynamic 
work environments. 

Eloctric motor use in height adjustable 4 ablcs, although resulting in heavy and -expensk g 
tables, does provide the benefit of allowing^^ switching mechanism at 

7 any locationogjhe-tabteTTTus^ ensures that however the table is used that the switching 

8 ^ftee Bauisiu fui activating the elect! ic mului is piopeily p u u it km for caar. rtf use 

9 Hydraulic lifting mechanisms and hand cranked mechanical lifting mechanisms do not 

10 provide flexibility in the placement of the actuation mechanism for the lifting mechanism. 

1 1 Hydraulic table bases require the use of a foot pump pedal at the base of the table proximate to a - 

12 ? :3 reservoir of oil. Tables using hand cranked mechanical lifting mechanisms typically require the 

13 : ^ hand crank lever to be placed on or near the table top where the crank lever may be an 

14 ; S obstruction. Hand cranked mechanical lifting mechanisms are also extremely slow at making 

15 {;i height adjustments. 

16 11 As a result of the deficiencies noted for existing height adjustable tables and chairs, there is 

17 ^ a need for height adjustable tables and chairs which use low cost technologies such as telescoping 

18 J gas spring mechanisms. There is a need that these telescoping spring mechanisms may be 

19 j ". incorporated into telescoping height adjustable columns that are useful in height adjustable 

20 ' ; i pedestals or that may be used as individual telescoping legs. There is a need that these 

21 telescoping height adjustable columns use simple lever actuation mechanisms for height 

22 adjustment. There is a need that these telescoping height adjustable columns allow a variety of 

23 placement locations for lever actuation mechanisms. This would ensure that height adjustable 

24 chairs and tables using these telescoping height adjustable columns can accommodate the 

25 particular task performed on the chair or table. There is also a need for height adjustable chairs 

26 and tables that have high strength and low weight. 
27 

28 SUMMARY 

29 The present invention relates to height adjustable columns which are typically for use in 



3 



1 height adjustable tables and chairs. The height adjustable columns of the present invention include 

2 telescoping spring mechanisms such as gas springs. The height adjustable columns of the present 

3 invention may be incorporated into a height adjustable pedestal for chairs or tables. Alternatively, 

4 the height adjustable columns may be used individually as chair or table legs in height adjustable 

5 table and chair assemblies. 

6 Additionally, the present invention includes different versions of actuation mechanisms 

7 which are used to actuate telescoping spring mechanisms used in pedestals, chairs and tables. 

8 These actuation mechanisms are typically levers which are incorporated into the height adjustable 

9 columns. The actuation mechanisms increase the ease of performing height adjustments. The 

10 present invention also includes a particular column structure which may be used to support the 

1 1 actuation mechanisms and that maximizes the benefits provided by these actuation mechanisms. 

12 i 3 The column structure provides high strength characteristics that are beneficial if used in height 

13 ; :J . adjustable pedestals for chairs or tables. The column structure is also suitable to be used as 

14 -3 individual height adjustable legs for chairs or tables. 

15 n The actuation mechanisms and column structure of the present invention address the 

16 tl deficiencies of existing height adjustable chair pedestals which use a telescoping spring 

17 ! ; mechanism. These existing versions of actuation mechanisms typically position the actuation lever 

18 ; = j within the seat support mechanism of the chair. The seat support mechanism is also referred to as 

19 ;; % the chair control mechanism. Although this placement of the lever is typically used for most chair 

20 3 applications, this placement is not always the most desirable position or the most ergonomic 

21 position. 

22 Chairs and tables constructed with the height adjustable columns of the present invention 

23 may include the actuation lever at a number of positions on the column or columns. These 

24 positions include locations on the column both above and below the chair or table base, or on the 

25 column proximate to the chair seat support or table top support. 

26 The present invention also allows the actuation lever to be incorporated within the chair 

27 seat support or table top support. However, as the actuation lever does not need to be 

28 incorporated within the chair seat support or table top support, the chair seat supports and table 

29 top supports which are usable with the present invention do not need to be manufactured to 
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1 accommodate an actuation lever or a gas spring socket. 

2 The freedom to position the actuation lever provided by the present invention allows for a 

3 chair or table to be constructed which is specialized for a particular usage. 

4 An example where the present invention is valuable would be height adjustable stools that 

5 require height adjustments made by manipulating the actuation lever with the user's feet. In 

6 present stools, the actuation lever is either disposed on the chair seat support where only hand 

7 manipulation of the lever is possible, or below the stool base where foot manipulation is possible 

8 only when the stool seat is low enough for the user to reach the lever at this position immediately 

9 above the floor. 

10 The present invention allows the lever to be placed above the base in a position where the 

1 1 feet can reach the lever regardless of the height of the stool seat. This is of particular importance 

12 i; 3 to medical stools, and work stools used in a manufacturing setting where the user cannot 

13 J1 contaminate their hands such as computer chip manufacturing. Users of drafting stools, and the 

14 s ;i disabled are also potential beneficiaries of this design. 

15 j; i The present invention also allows the actuation lever to be placed at a height where the 

16 n lever could be manipulated by the users legs. This may be of particular importance in height 

17 L adjustable tables where use of the hands is restricted. 

1:3 

1 8 4 The present invention includes tables that are supported by two or more telescoping gas 

19 }i spring cylinders. The actuation mechanisms which are disclosed allow for the simultaneous as 

20 ' : ^ well as non-simultaneous actuation of each of the gas springs used to support the table top. 

21 The tables of the present invention include a table top, which may be of a variety of 

22 shapes. One version of the height adjustable table includes a table top supporting structure which 

23 includes two or more height adjustable legs or stanchions. Each of the legs or stanchions are 

24 typically placed underneath the table top at a position between the center of the table top and the 

25 side edges of the table top. Each leg or stanchion typically comprises a floor contacting base, a 

26 height adjustable column supported on the base, and a table top support supported on the height 

27 adjustable column. The height adjustable column of each leg or stanchion comprises at least one 

28 lockable telescoping spring assembly, such as a gas spring. The present invention further includes 

29 an actuation mechanism which can actuate or unlock each of the lockable telescoping springs 



5 




1 simultaneously. 

2 The table or chair supporting structure in accordance with the present invention may also 

3 comprise four or more individual legs. As in the two legged table, each leg of the table or chair 

4 support would include a height adjustable column having a telescoping spring mechanism. 

5 Telescoping spring mechanisms which use metal coil springs are also usable in this 

6 invention. These springs include oil filled cartridges which have an internal lockable valve and 

7 function similarly to the gas spring. An example of this type of spring is shown in U.S. Patent 

8 5,078,3 5 1 which is incorporated herein by this reference. 
9 

10 DRAWINGS 

1 1 FIG. 1 shows a perspective view of a portion of a first version of the height adjustable 

12 column used in the present invention. 

13 H FIG. 2 shows a perspective view of a portion of a second version of the height adjustable 

EH 
v. -r 

14 column used in the present invention. 

15 n FIG. 3 shows a perspective view of a portion of a third version of the height adjustable 

16 11 . column used in the present invention. 

17 _ FIG. 4 A shows a perspective view of a version of a height adjustable table of the present 

I. -i 

18 - J invention. 

19 j-:^ FIG. 4B shows a perspective view of a version of a height adjustable table of the present 

20 invention. 

21 FIG. 4C shows a perspective view of a version of a height adjustable table of the present 

22 invention. 

23 FIG. 4D shows a perspective view of a version of a height adjustable table of the present 

24 invention. 

25 FIG. 5 shows a side view of a version of a height adjustable stool of the present invention. 

26 FIG. 6 shows a side view of a version of a height adjustable stool of the present invention, 

27 FIG. 7 shows a side view of a version of a height adjustable stool of the present invention, 

28 FIG. 8 A shows a first side view of a version of a height adjustable column of the present 

29 invention. 
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FIG. 8B shows a second side view of the version of a height adjustable column of the 
present invention shown in FIG. 8A. 

FIG. 8C shows a side view of a version of a height adjustable column of the present 
invention. 

FIG. 9 A shows a first side view of a version of a height adjustable column of the present 
invention. 

HG. 9D shows a setuiid side view of a vcisio n ot a height adjustable tabte-of4faaftfeseftt — 
^invention, — 

FIG, 9C shows a side view of a stand tube extension for use in the height adjustable 
column of FIGS. 9A and 9B. 

FIG. 10 shows a perspective view of a portion of another version of the height adjustable 
column used in the present invention. 

FIG. 1 1 A and 1 IB show side views of a version of the height adjustable column of FIG. 

10. 

FIG. 12A allow a side View of a height adjustable table. ■ • 

FIG. 12B shows a side view of the height adjustable table of FIG. 12 A. 

DESCRIPTION 

FIG. 1 shows a portion of a first version of the height adjustable column used in the 
present invention. FIG. 1 is also what is believed to be the simplest application of this version of 
the invention. This figure shows how a locking telescoping spring mechanisms 10 which is 
secured within a furniture component support 20 can be actuated, or unlocked, by a dual pivoting 
actuation lever 100 which in this example is disposed within the furniture component support. 

In detail, the figure shows the top portion of a locking telescoping spring mechanism 10 
which is disposed in a socket 22 of the furniture component support 20. This top portion of the 
locking telescoping spring mechanism would typically be the top of the cylinder portion of a gas 
spring. An actuation button 12 is disposed on the top of a locking telescoping spring mechanism 
which extends into the interior of the furniture component support 20. Should the locking 
telescoping spring mechanism 10 shown in the figure be a gas spring, then the actuation button 12 



1 is an extension of a gas flow control valve which is disposed within the gas spring cylinder. If the 

2 locking telescoping spring mechanism includes a metal coil spring, then the actuation button is an 

3 extension of a fluid flow control valve which is typically disposed within a cartridge which is 

4 disposed within the cylinder of the mechanism and is surrounded by the metal coil. An example of 

5 this type of spring is shown in U.S. Patent 5,078,351 which is incorporated herein by this 

6 reference. Depressing the actuation button in either case results in the opening of an internal 

7 valve which allows the telescoping spring mechanism to either be compressed or allowed to 

8 extend. Specifically, the locking telescoping spring mechanism is actuated, or unlocked, when the 

9 actuation button is depressed. 

10 A first elongated opening 24 is disposed in a first substantially upright wall 25 of the 

1 1 furniture component support 20. Similarly, a second elongated opening 26 is disposed in a 

12 r 3 second substantially upright wall 27 of the furniture component support. The upright walls 25 

13 ; : -! and 27 are disposed on opposite sides of the actuation button 12. 

14 * « The actuation lever 100 is shown having three sections. A first lever section 102 is 

15 n disposed outside the first upright wall 25. The first lever section includes a distal end 104, and a 

16 ~I proximate end 106, relative to the first upright wall 25. A second actuation lever section 108 

17 « ^ extends from the interior of the opening 24 of the first upright wall to the opening 26 of the 

18 sj second upright wall 27. The second actuation section 108 includes a first end 1 10 disposed within 

19 J; Z % the opening 24 and a second end 1 12 disposed within the opening 26. The actuation lever second 

20 % =3 section 108 further includes a middle section 1 14 which is disposed immediately above the 

21 actuation button 1 12. An actuation lever third section 1 16 is disposed outside the second upright 

22 wall 27. The actuation lever third section includes a distal end 1 18 and a proximate end 120, 

23 relative to the second upright wall 27. 
¥ o aUiuiuyui unluik, the telescoping Gpring moohariiam e i t h eiM j3 £J rti i nt i nn I rvnr fir n t -er- 

third sections can be pivoted upward or downward^IfUhe^3f^lever section 102 is pivoted 
upward, the top surface 28 of the elongated*6pening 24 acts as a fulcrum. As the lever first 
section distal end lO^Js^M^eJupward, the actuation lever on the opposite side of the fulcrum 28 
anglesjiewfiwitfd. This downward movement of the actuation lever second and third sections 

male section 1 14 ot the lever second s e c iiuii- d eprcssmg the dUudliun bu t t u ir112 - ^ 




ft* 



.2 
3 
4 
5 
6 
7 
8 
9 
10 
11 




21 
22 
23 
24 
25 
26 
27 
28 
29 



Pressing downward on the distal end 104 of the actuation lever first section results in the 
actuation lever pivoting about a fulcrum surface 30 disposed at the top of the second opening 26. 
This movement of the actuation lever first section also caused the middle section 114 of the lever 
second section to depress the actuation button. Again, while the actuation button is depressed, 
the entire mechanism is unlocked, and the spring within the mechanism may be compressed or 
allowed to resiliently expand. 

The actuation lever third section 116 can be pivoted in the same manner as the first lever 
section. As the actuation lever is pivoting about the fulcrum surfaces at the top of the elongated 
openings, it is desirable to place the lever in contact with the fulcrum surfaces when the actuation 
mechanism is assembled within the furniture component support. 

FIG. 2 shows huw iwu leUinmg collars can -1 
retaining-settars^e one of many ways that the lever can be retained within the height adjustable 

FIG. 3 shows how a second actuation lever 130 which is disposed orthogonally to the first 
lever section, can be incorporated into the actuation mechanism of this version of the height 
adjustable column of the present invention. In this version of the invention, the second actuation 
lever 130 of the actuation mechanism is disposed in the same plane as the first lever 100. The 
second actuation lever 130 includes first, second and third lever sections 132, 134, and 136. The 
lever first section 132 is disposed outside of an elongated opening 32 formed in third substantially 
upright wall 33. The lever second section 134 is disposed from the inside of the opening 32 to the 
inside of the opening 34 disposed in a fourth substantially upright wall 35. The lever third section 
136 is disposed outside the opening 34 of the fourth substantially upright wall 35. 

The opening 32 includes a fulcrum surface 36. The opening 34, includes a fulcrum surface 
38. The second actuation lever pivots about the fulcrum surfaces in exactly the same manner as 
was described for the first actuation lever 100. Again, it is desirable to place the lever in contact 
with the fulcrum surfaces when the actuation mechanism is assembled within the furniture 
component support. This ensures that the lever will pivot about the fulcrum surfaces and will not 
pivot about the actuation button. 
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Flfi 1 j Km iJu mffl ji rigg connector which cnnnects the distal ends of the fi rst and seconcj 
actuation levers. The ring connector allows a user to artua^oryjilork, the toleseepiffglspring 
mechanism by pivoting theringj^iw^pd^rciSwnw^ at any location on the ring. Regardless of 
thelo£ati©a-orrTfienng which is moved upward or downward, the movement of the ring will 
^ resu l t - in the depressing o f the U i lUUtiun bu llu n. — - 

In an exploded view, FIG. 4 A shows how two height adjustable legs or stanchions, each 
of which include a height adjustable column, are able to support a table top. A first leg or 
stanchion for supporting the table top comprises a base section 402, a gas spring 406, a stand tube 
408, and a table top support 414. The stand tube bottom 410 is shown tapered and is also shown 
exploded above a socket 404 of the base section within which the stand tube would be disposed. 
The top of the telescoping spring mechanism, which in this case is the cylinder of the mechanism, 
is shown extending from a top opening 409 within the stand tube 408. As was the case in FIGS. 
1 through 3, the table top support includes a socket to receive the top of the cylinder of the 
telescoping spring mechanism. 

An actuation lever 420 first section 421 is shown extending from an elongated opening 
418 within a first substantially upright surface 416 of the table top support 414. An actuation 
lever third section 422 is shown extending out the opposite side of the table top support. 

A second stanchion or leg which includes base 432, gas spring 436, stand tube 438, table 
top support 444, and actuation lever 450 is essentially identical to the first stanchion or leg. 

The height adjustable table of FIG. 4A also shows connecting elements 454 and 456 which 
connect the distal ends of the actuation levers 420 and 450. In use, a height adjustment could be 
made by the user accessing the first connecting element 454 through the access holes 462 and 464 
and either pressing upward or downward on the connecting rod 454. By pressing upward or 
downward on the connecting rod 454, the actuation levers 420 and 450 are both pivoted causing 
both actuation levers to contact the actuation buttons beneath each actuation lever to be 
depressed. This results in the actuation, or unlocking, of both of the telescoping spring 
mechanisms 406 and 436 simultaneously. Similarly, the user could access the second connecting 
member 456 through the access holes 466 and 468. The second connecting member could also be 
pressed upward or downward resulting in the simultaneous actuation of both of the telescoping 
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1 spring mechanisms 406 and 436. 

2 It is understood that the actuation levers 420 and 450 and the connecting members 454 

3 and 456 could be extended to the perimeter of the table. This would allow a user to maintain a 

4 secure hold on the edge of the table during height adjustments. This would also allow for the 

5 removal of the access holes 462 and 464, and 466 and 468 which may not meet the appearance 

6 requirements of some users. 
- Al t h o ugh tin 1 L ' Ulm ecting member s die Utuifiua l i n transferring the dow n wmd or upward, 

lever movements, it is understood that the connecting elements could be removed which wojrfa 

9 require the user to actuate each locking telescoping spring mechanism independently^^ is the 

10 version of the invention shown in FIG. 4C. Accordingly, the user would actuat^die locking 

1 1 telescoping spring mechanisms by either pivoting the first or third levCTjedion of each actuation 

12 n * ever upward or downward. It is also understood that an actuajierfimechanism such as was shown 

13 ; 1 in FIG. 3 could be used with each leg or stanchion. Us^fthis double lever and ring actuation 

14 mechanism within a table having two legs wouldj^imilar to the description provided for FIG. 3 

15 n with the exception that both actuation medwt^isms would need to be actuated to adjust the table 

16 j! 1 top height. It is also possible to use th^version of the invention shown in FIG. 4 A in a table 

17 supporting structure having foijplndependent legs, with each leg comprising a height adjustable 

18 ^ column. An example ofjjafswould be to attach two additional levers to the connecting member 

19 456 with the two ajktftional levers extending in the opposite direction at the levers 420 and 450. 

20 ^ 3 These two acjdtfional levers would actuate two additional locking telescoping spring mechanisms 

21 ' "* of two additional legs which support the table. In a four legged table of this type the base 

22 se^fons could be removed, if desired. This is just one example of using the invention with more 
23 

24 In an exploded view, FIG. 4B shows another version of the invention which includes two 

25 height adjustable legs or stanchions which support a table top. Each of the height adjustable legs 

26 or stanchions include a height adjustable column. In this version, the connecting member 456B 

27 has been moved closer to the table top supports 414B and 444B. Extending from the connecting 

28 member are knob extensions 474B and 475B (not shown). The knob extensions extend through 

29 holes 470B and 476B that are disposed within the table top. Knobs 472B and 478B are shown 

11 



exploded above the holes. The knobs are attached to the knob extensions. 

In use the knobs provide a conveniently located surface on which the hands of the user 
will press to lower the table. The knobs also provide an ergonomic handle which the hands of the 
user can grab and lightly pull upwardly to cause the table to rise. The knobs are located close to 
the center of the table to minimize the application of a force which might cause the telescoping 
spring mechanisms to bind during height adjustments. Other placement for the knobs on the table 
are also possible, as well. 

ohowa h o w individually aUudlml lucking telescoping s pring mcrh n n is m cmv bg?^ 
used in height adjustable columns used to support a table top. Each oftheJfii^ef&420C and 450C 
would be accessed through the access holes^ojliJeveiir^ould have to both be pivoted to 
actuate the spring mgehaaisniCaslio^ member is provide to transfer the movement 

fromj)nelever to the other as was the case in FIGS. 4A and 4B. A double lever or double lever 
- and ring aetuation mechanism could alco have hem used as h a s b e en described earlier, — * 

FIG. 4D shows the inclusion of structural connectors 480, 482 and 484 which may be 
used to add strength to the base, telescoping spring and stand tube assembly, and table support of 
the invention. These structural connectors may not be necessary in many instances, but should the 
need for higher strength arise, the invention will easily accommodate such requirements. 

FTG 5 Tihovnj i i i i uM i u i u liu ii i i f l l i r i i nrti l nn i In l l i i q rfr ii fm, th" *H?H n lmror r Wj 
actuation are supported on a top tube of a height adjustable column. FIG. 5 isj^side^iew of a 
height adjustable stool which includes a height adjustable colun^toflfiepresent invention. The 
version of the height adjustable column shownjrija6fMs different from that of the previous 
versions shown in FIGS. 1 throygk-4lnthat top and bottom telescoping tubes are used within the 
height adjustablei^krfna As will be seen, the use of telescoping tubes within the height 
adjiistdJlecolumn allows for a variety of actuation lever placement locations. The telescoping 

Ltuhpe alcn pnwiH^ a higW Arorw nf strength to the, roliimn . 

Specifically, FIG. 5 shows a height adjustable stool having a base 502 which includes a 
center socket 504. A locking telescoping spring mechanism, which includes a cylinder 506 and a 
piston 507, are supported by a stand tube 508. The stand tube 508 comprises the bottom 
telescoping tube of the column and includes a top opening 509 which provides a support surface 
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for the cylinder 506 which moves vertically within the opening 509. The stand tube also includes 
a tapered bottom end 510 which fits into the base center socket. A top tube 514 telescopes over 
the stand tube 508. The top tube 514 includes an internal support surface 516, which in this 
version includes a tapered socket sized to receive the tapered top portion of the telescoping spring 
cylinder. 

•¥ he spring actuation buikm M2 exte nds Williin the iuleiiui uf the lop lube lo d p osteeg^ 
above the support surface 516. The actuation mechanism is shown immediately^Bove the 
actuation button. Part of the actuation mechanism is broken a^tay^foaid i n viewing the 
interaction of the actuation mechanism of the actuatjpjrlnechanism with the top tube and the 
actuation button. The actuation mechanigp^OTnilar to the mechanism which was previously 
shown and described in FIG. J^^PKeactuation mechanism includes a first lever that includes a first 
section 530, a secon^^tion 532, and a third section 534. A second lever which is orthogonally 
disposed relptitfeto the first lever has been removed due to the cross sectioning of the invention 
witfurrlhis drawing. A ring 536 is partially shown which connects the distal ends of the two 
orthogon a l l y disp o sed levera — > 

The first actuation lever second section 532 is disposed within the interior of the top tube 
and is shown extending from the top of an elongated opening 522 within a first substantially 
upright surface within the upright cylindrical wall of the top tube 514, to the top of an elongated 
opening 524 within a second substantially upright surface within the upright cylindrical wall of the 
top tube 514. The second actuation lever which is not shown in this figure would extend between 
similar elongated openings within the cylindrical wall of the top tube. 

The top of the elongated openings 522 and 524 form fulcrum surfaces on which the levers 
pivot as was previously described in FIGS. 1 through 3. The pivoting of the actuation 
mechanism, either upward or downward, results in the depressing of the actuation button 512 on 
the top of the locking telescoping spring mechanism. Once the actuation button is depressed the 
telescoping spring mechanism is unlocked. The spring, which is disposed within the cylinder of 
the mechanism, may be compressed or may be allowed to resiliently expand when in this actuated, 
or unlocked, condition. Compressing the spring results in the cylinder of the telescoping spring 
mechanism to telescope onto the piston. Resilient expansion of the spring results in the cylinder 
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telescoping away from the piston. Once a height adjustment is made the actuation mechanism is 
released and the internal valve within the spring mechanism will close, thus locking the mechanism 
in that position. 

nnnt faippnrt plntn ^18 ir . r . uppnrted fry the tnp tl lhf ^4~ -A i .million S'H'i ir Qim i mr i v ^ 

5 supported by the seat support plateJJJ8r-4HsTS^ that many different types of seat 

6 support mech^iisjaasr^CcFras those incorporating tilt mechanisms, back rest mechanisms, etc., 

7 wpttki^Beusable with stool It is also understood that the seat cushion could be replaced with a 

8 Oahteiopr- 

9 FIG. 6 shows the height adjustable column of FIG. 5 in an inverted condition. The stand 

10 tube 608 is shown attached to the seat support plate 618. The bottom tube 614 is shown attached 

1 1 to the base 602 at the center socket 604 of the base. The telescoping spring support 616 in this 

12 i 3 version comprises a simple plate having a center opening through which the actuation button 612 

13 H extends. 

U . 

14 * » An actuation lever is shown disposed within openings 622 and 624. The lever second 

r i 

15 n section 632 contacts the bottom of elongated openings 622 and 624 ensuring that the lever will 

16 1 1 pivot on the fulcrum surfaces provided by the bottom surfaces of the elongated openings 622 and 

17 i5 624. The ring 636 has been partially broken out in the drawing so as to not prevent the drawing 

U 

18 \] from showing the interaction of the actuation lever with the elongated openings and the actuation 

19 j; « button. A second actuation lever orthogonally disposed relative to the first lever has been broken 

20 k -- * out from the drawing for the same purpose. 

21 The actuation of the telescoping spring mechanism is identical to the actuation of the 

22 mechanism as was described for FIG. 5. However, with the placement of the actuation 

23 mechanism proximate to the chair base, the feet of the user would typically be used to manipulate 

24 the actuation ring. 

25 FIG. 7 shows a version of the height adjustable column which is very similar to the column 

26 of FIG. 6. The bottom tube in this version extends completely through the base center socket. 

27 The elongated openings which are disposed in the bottom tube cylindrical wall, and through which 

28 the actuation levers extend, include a bottom surface which is formed by an end cap. The end cap 

29 supports the actuation levers within the elongated openings and provides the fulcrum surface at 
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1 the bottom of the elongated openings on which the levers pivot. As is shown in FIGS. 7a. 7b, and 

2 7c, the end cap (7 17 A, 717B, and 717C) can be attached to the bottom tube through the use of 

3 vertical or horizontal fasteners, or by welding the end cap to the bottom tube. 

4 The use of the actuation mechanism of FIG. 7 is similar to the previous versions which use 

5 a ring actuation mechanism. It is understood that although the stools of FIGS. 5, 6, and 7 which 

6 are shown using a ring actuation mechanism, a single or double lever actuation mechanism as has 

7 also previously been described could also have been used. 

8 FIG. 7 also show how a second actuation ring 764 can be supported by vertical members 

9 760 and 762 and a horizontal member 766. This second actuation ring allows the user to actuate 

10 the telescoping spring mechanism for height adjustments when the seat is at the highest setting 

1 1 which results in the user being unable to contact the actuation ring 736. 

12 p FIGS. 8A and 8B show a height adjustable column that includes an actuation lever that 

13 ! i uses a cam disposed on the lever. The cam is used to depress the actuation button of the locking 

14 telescoping spring mechanism. 

15 n The height adjustable column is supported on a base 802 which is shown partially broken 

16 ,h away. The height adjustable column includes a locking telescoping spring mechanism which 

17 „ includes a cylinder 806, a piston 807 extending downward from the cylinder, and an actuation 

18 *'J| button 812. The locking telescoping spring mechanism is supported by a stand tube 808. The 

19 }^ cylinder is movably supported within an opening 809 in the top of the stand tube. The stand tube 

20 ^ I is supported by a bottom tube 814. A top tube 8 1 5 telescopes over the bottom tube. The top 

21 tube includes a telescoping spring mechanism support surface 816 which has a center opening 

22 through which the actuation button extends. A table top or chair seat support plate 8 1 8 is 

23 supported on top of the top tube 815. 

24 An actuation lever 830 is shown supported by the top tube. The actuation lever 830 

25 includes a first handle section 832 and a second section 834. An eccentrically disposed cam lobe 

26 836 is included on the center of the lever second section. The second section is shown supported 

27 at two positions on the cylindrical wall of the top tube 815 at the locations where the actuation 

28 lever passes through the cylindrical wall. Retaining collars 836 and 840 maintain the position of 

29 the cam lobe immediately above the actuation button 812. 
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1 Rotation of the lever first section 832 in either a clockwise or counter-clockwise direction 

2 results in the eccentric cam lobe 836 depressing the actuation button. FIG. 8B shows the 

3 eccentric cam lobe 836 from the side a side view. The lever is disposed immediately above the 

4 actuation button, and continuously contacts the actuation button throughout the rotation of the 

5 lever. The cam lobes depress the actuation button as the lever is rotated. Although the lever is 

6 shown supported at two positions on the cylindrical wall of the top tube 8 1 5, it is understood that 

7 the cam actuation lever as is shown if FIGS. 8A and 8B requires a single surface for support. 

8 FIG. 8C shows a modified version of the height adjustable column of FIGS, 8A and 8B. 

9 The actuation lever 830C in FIG. 8C is shown extending between elongated openings 822C and 

10 824C within the cylindrical wall of the top tube 815C. The actuation lever second section 834C is 

1 1 disposed such that the lever is contacting the top of the elongated openings 822C and 824C, while 

12 n maintaining a position immediately above the actuation button 812C. Accordingly, the actuation 

13 ; =j lever can be either rotated in either direction or pivoted upward or downward. The top of the 

14 = " elongated openings provide a fulcrum surface as was the case in the previous versions of the 

15 n invention. This placement at the top of the elongated openings 822C and 824C ensures that the 

16 actuation lever will pivot about the fulcrum surfaces and will not pivot about the actuation button. 

17 ;; a Although not shown, it is understood that the combination of a cam lobe and dual pivoting lever, 

18 ' j as is shown in FIG. 8C, could have used in any of the previous versions if the invention. The 

19 ]-f inclusion of a cam lobe on the center section of the actuation levers would provide the actuation 

20 % <f mechanisms the additional actuation mode of rotational actuation. 

21 FIGS. 9 A, 9B, and 9C are drawn to another version of a dual pivoting actuation 

22 mechanism for a height adjustable column. FIG. 9A shows a locking telescoping spring 

23 mechanism which comprises a cylinder 906, a piston 907 and an actuation button 912. The 

24 locking telescoping spring mechanism is supported by a stand tube 908. The cylinder is movably 

25 supported within an opening 909 at the top of the stand tube 908. An actuation lever 930 is 

26 shown extending through the upper portion of the cylinder. As FIG. 9B shows, actuation lever 

27 930 is extends through elongated openings 922 and 924 that are disposed in the upper portion of 

28 the cylinder. The lever 930 is shown contacting a top fulcrum surface 923 of the opening 922 in 

29 FIG. 9B. The top of elongated openings 922 and 924 provide the fulcrum surfaces for the 
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1 pivoting actuation lever 930 which may be pivoted upward or downward. The lever second 

2 section will depress the actuation button 912 if the lever 930 is pivoted upward or downward. 

3 FIG. 9C shows a stand tube extension which may be used to elevate the stand tube in 

4 height adjustable columns. 

5 FIG. 10 shows a modified version of the actuation mechanism of FIG. 3. In this version, a 

6 first bottom actuation lever 1 100 is overlapped by a second top actuation lever 1 140 which is 

7 disposed immediately above the bottom lever. The bottom or first lever includes a first section 

8 1 102, a second section 1 104, and a third section 1 106. The bottom lever second section extends 

9 between elongated openings 1 122 and 1 126 which are disposed in a first wall section 1121 and a 

10 second wall section 1 125 respectively. The bottom lever is disposed so the second section 

1 1 contacts the top fulcrum surfaces 1 124 and 1 128 of the elongated openings, while the lever 

1 2 |; j contacts the actuation button. 

13 J '{ The top or second actuation lever 1 140 includes a first section 1 142, a second section 

14 1 = 1 144, and a third section 1 146. The top lever second section extends between elongated 

15 n openings 1 132 and 1 136 which are disposed in third and fourth walls 1 133 and 1135 respectively. 

16 !^ The top lever is disposed so that the second section contacts the top fulcrum surfaces 1 134 and 

17 H b 1138 of the elongated openings 1 132 and 1 136. The bottom of the top lever second section 

18 T: j contacts the top of the bottom lever second section. The elongated openings 1 132 and 1 136 are 

19 j=i disposed at an elevation above the elongated openings 1 122 and 1 126. 

20 l - i In use either of the lever can be pivoted upward or downward as was the case for the 

21 mechanism of FIG. 3. However, as the top or second lever is supported on the bottom or first 

22 lever, the pivoting of the top lever 1 140 will result in the second section of the top lever pushing 

23 downward on the second section of the bottom lever. This causes the second section of the 

24 bottom lever to depress the actuation button 1112. 

25 FIGS. 1 1 A and 1 IB show how the two actuation lever second sections can be 

26 manufactured so that the levers engage each other in a specific manner that allows either lever to 

27 depress the actuation button if rotated. This rotational actuation is in addition to the dual pivoting 

28 actuation as was shown in FIG. 10. The engagement of the levers also provides a retention 

29 system for the levers and provides for easy assembly of the mechanism. 
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which a oortio nof the outside diameter of the lever ha s b^n rpmnvpH A^jaeentiSTfiecenter 
ion 1245 are cam lobes 1207 and 1209 which are of a larger diameter, and will depress the 

LUtton 1212 if theJ cv c r i n r o tat ed clockwise or counter ol o rlr . wi se * 

- The but t Om levendso include s- a - rcduood diameter s ecti o n un liter lu p of the centerportion- 
■ 1211 for interaction with tho top lover. . 

Ac ic shown in FIG. 1 ID, the lop level also includes a center po rtion 124!} ul redncgh> 
diameter which restsjnjhe-reeess^ lever. Upon rotation of the second lever, one 

of^hel^cam lobes 1247 and 1249, which are adjacent to the center portion , will press 
drnvmv ard nn the first lever an d mu s e the fin. I H'rr h « ^ ii Mn - am ortmtinn 

FIGS. 12A and 12B show a four legged table where each leg comprises a height 
adjustable column. For simplicity, a single dual pivoting actuation lever is disposed on each 
height adjustable column. The levers are shown at 1202, 1204, 1206, and 1208. A perimeter 
connector 1210 connects the four levers. Two knobs 1212 and 1214 are attached to the 
perimeter connector. When both knobs are lifted, the perimeter connector is lifted which pivots 
the four levers and actuates the locking telescoping spring mechanism of each leg. This allows the 
table to be raised. Similarly, when both knobs are depressed, all four locking telescoping spring 
mechanisms are actuated and the table top can be lowered. 

Additionally, a cable actuation mechanism is shown which includes four actuation cables 
1220, 1222, 1224, and 1226, which are each attached to a single actuation lever. The actuation 
cables pass through housings 1221, 1223, 1225, and 1227 respectively. A handle 1228 is 
attached to each cable and will pull each cable equally, and simultaneously, thus actuation the 
locking telescoping spring mechanism of each leg. 

It is understood that various modifications and changes in form or detail could readily be 
made without departing from the spirit of the invention. Many of such modifications have been 
previously mentioned within the description of the invention. It is therefore intended that the 
invention be not limited to the exact form and detail herein shown and described, nor to anything 
less than the whole of the invention herein disclosed and as hereinafter claimed. 
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